ELECTROMAGNETIC MOTOR 
CROSS-REFERENCES TO RELATED APPLICATIONS 

p^S ^ [00011 TTiis^appfic^^ 

BACKGROUND OF THE INVENTION 
[0002] The present invention relates generally to electromagnetic nnotors, 
and is particularly concerned with a motor for driving a vehicle or tlie like, 



[0003] With increasing gasoline prices, there is increasing interest in 
electrically powered motors or engines. One problem with electrically 
powered automobile engines is the need to recharge the power source or 
battery at periodic intervals, U.S. Patent No. 4,100,441 of Landry describes 
a magnetic transmission in which permanent magnets are mounted on an 
output shaft and drive rotor magnets are rotatably mounted around the 
periphery of the shaft in order to rotate the shaft. Each of the drive rotor 
permanent magnets is magnetically oriented for rotating the shaft at a speed 
proportional to the speed of rotation of the rotor magnets. This is a relatively 
complex structure which requires continuous rotation of the drive rotor 
permanent magnets. 



SUMMARY OF THE INVENTION 



[0004] It is an object of the present invention to provide a new and 
improved electromagnetic motor. 
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[0005] According to the present invention, an electromagnetic nnotor is 
provided which comprises an outer housing having a central axis, a shaft 
rotatably mounted in the housing to extend along the central axis and 
projecting out of one end of the housing, a plurality of electromagnets 
extending parallel to the shaft and mounted at spaced intervals in an annular 
ring around the shaft, an elongate rotor of ferromagnetic material having a 
central opening secured over the shaft and projecting in diametrically 
opposite directions radially outwardly from the shaft, the rotor having 
opposite ends located adjacent the ring of electromagnets, a power supply, 
and a switching assembly for connecting the power supply to successive 
pairs of diametrically opposed electromagnets in order to attract the opposite 
ends of the magnets to successive activated electromagnets in the ring, 
whereby the rotor and shaft are rotated in a predetermined direction. 

[0006] The motor may include a speed control device between the power 
supply and electromagnets in order to control the speed of rotation of the 
shaft. In an exemplary embodiment, the switch assembly includes a plurality 
of electrical contacts equal in number to the number of electromagnets, the 
contacts being arranged in the housing in an annular ring centered on the 
central axis, and a contact wiper rotatably mounted at the central axis so as 
to successively contact diametrically opposite contacts in the ring, each 
opposing pair of contacts being electrically connected to a respective 
opposing pair of electromagnets, and the wiper being connected to the 
power supply. The amount of power provided to the electromagnets will 
control the speed of rotation of the shaft. The wiper may be mounted at one 
end of the shaft. 
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[0007] The electromagnetic motor of this invention is of compact design, 
using the electomagnets to pull the shaft and requiring no magnets to be 
mounted on the shaft itself. It has a periodic draw of electricity, rather than 
a continuous power draw, permitting the power supply to recharge more 
efficiently. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0008] The present invention will be better understood from the following 
detailed description of an exemplary embodiment of the Invention, taken in 
conjunction with the accompanying drawings in which like reference 
numerals refer to like parts and in which: 

[0009] Figure 1 is a side view of the electromagnetic motor according to 
an exemplary embodiment of the Invention, partially cut away; 

[0010] Figure 2 is a sectional view taken on line 2-2 of Figure 1 ; and 

[001 1] Figure 3 is a wiring diagram of the motor; and 

[00121 Figure 4 is a schematic illustration of a modified motor with an 
extra chamber for housing a generator or the like. 

DETAILED DESCRIPTION OF THE DRAWINGS 

[0013] Figures 1 to 3 illustrate an electromagnetic motor 1 0 according to 
an exemplary embodiment of the present invention. Motor 10 has an outer, 
generally cylindrical housing 12 with a shaft 14 extending along the central 
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axis of the housing and rotatably mounted in the housing in bearings 16 at 
opposite ends of the housing. One end 1 8 of the shaft 1 4 projects out of the 
housing for suitable connection in a drive train of a vehicle engine, generator, 
equipment, truck, or the like. A plurality of electromagnets 20 are secured 
at spaced intervals around the inner wall of the housing, so as to extend in 
an annular ring around shaft 14, as best illustrated in Figure 2. Each 
electromagnet comprises an outer wire winding 21 around a central, iron 
core rod 22. 

[0014] An elongate member or rotor 23 secured to shaft 14 extends 
radially outwardly in opposite directions from the shaft, with opposite ends 
24 of the shaft positioned adjacent the projecting ends 25 of the central iron 
rods 22 of two diametrically opposed electromagnets 20. The rotor 23 is of 
ferromagnetic material, or material which is attracted by magnets. 

10015] Each electromagnet 20 is supported by a pair of spaced support 
rings 26 with aligned openings through which the electromagnets extend. 
The electromagnets 20 are electrically connected by wiring 28 to a switch 
assembly 30 mounted at one end of the housing 1 2, as best illustrated in 
Figures 1 and 3. The switch assembly 30 is mounted in a reduced diameter 
enclosure or casing 32 projecting from the end of the housing 12, and a 
reduced diameter end portion 34 of the shaft 14 projects into the casing 32 
through an opening 35 in the housing end wall 36. The switch assembly 
basically comprises a series of electrical commutator contacts 38 arranged 
in an annular ring around an insulating pad 40 on the inner side of the 
enclosure end wall 42, and a wiper rotor blade 44 of conductive material 
secured to the projecting end portion 34 of shaft 1 4 so as to contact two 
diametrically opposed contacts 38, as indicated in Figures 1 and 3. 
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[0016] As best illustrated in Figure 3, a suitable power supply 45 is 
connected via wires 46 to each of the electromagnets and via speed control 
unit 48, wiring 50 and contact 52 to the wiper rotor 44. Wiring 28 connects 
each opposing pair of contacts 38 to a corresponding opposing pair of 
electromagnets 20. Thus, the diametrically opposed contacts 38 labeled "1 " 
in Figure 3 are connected to the diametrically opposed electromagnets 20 
also labeled "1", and so on up to the opposing pairs labeled "6". Although 
there are six opposing pairs of electromagnets and a corresponding six 
opposing pairs of contacts in the illustrated embodiment, it will be 
understood that a greater or lesser number of electromagnets and contacts 
may be provided in other embodiments. Power will be supplied at any time 
to the pair of electromagnets connected to the pair of commutator contacts 
which are connected to the power supply via wiper 44. The motor may be 
scaled up or down, depending on the application. Additionally, the housing 
1 2 may be extended to leave more space to the left of rotor 23 for mounting 
a generator, as well as a power supply, if desired. This alternative is 
illustrated schematically in Figure 4, where the housing is extended to 
provide a chamber 60 for a generator or the like, and end plate 62 separates 
generator chamber 60 from the chamber containing the electromagnets. 
Rotor shaft 14 extends through an opening in plate 62 and is rotatably 
supported in bearings in the end plate opening. 

[0017] Operation of the electromagnetic motor will now be described in 
more detail. The electromagnets are arranged to be fired in sequence around 
the ring, from pair 1 up to pair 6, and then repeating the sequence so as to 
rotate the shaft 14 continuously. In the position illustrated in Figure 3, the 
rotor 23 has opposite ends 24 adjacent the cores of the opposing pair of 
electromagnets labeled "1 ", while the wiper 44 is contacting the next pair 
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of comnnutator contacts, labeled "T\ Thus, electromagnets 1 are no longer 
activated, while electromagnets 2 have just been turned on. The opposite 
ends 24 of the blade 23 will therefore be attracted to the cores 25 of the 
next adjacent pair of electromagnets 2, and will therefore tend to rotate to 
the next pair as indicated by the arrow in Figure 3. At the same time, this 
will move the wiper rotor 44 to the next pair of contacts 3, and the next pair 
of electromagnets 3 will be activated, turning the rotor 23 to the next 
position. Thus, the shaft 14 will be continuously rotated at a speed 
dependent on the magnitude of the power supplied to the electromagnets, 
while the draw of electricity will be intermittent. It can be seen in Figure 3 
that each pair of contacts 38 is connected to an angularly offset pair of 
electromagnets, so as to turn on the next sequential pair of electromagnets 
for any position of the rotor 23. 

[0018] In an exemplary embodiment, the housing diameter was of the 
order of 16.5 inches, while the diameter of the main shaft 14 was 1.5 
inches. The electromagnets 20 running parallel to the main shaft had a core 
length of the order of 12 inches and the iron or steel rods or cores had a 
diameter of around 1 .5 inches, with a winding diameter of the order of 2.5 
to 3 inches and a length of eleven inches such that an end portion of the 
core projects from the winding. The length of each side of the rotor 23 from 
the central axis of shaft 14 out to the end 24 was of the order of 4.5 to 6 
inches. The total length of wiper rotor 44 was 4.5 inches. 

[0019] By energizing opposing pairs of electromagnets in turn around the 
circumference of the electromagnet ring, more power and a more even pull 
on the shaft is provided. The speed of the motor can be controlled readily by 
any suitable speed control device for varying the power supply to the 
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electromagnets, and the speed control unit may be linked to the accelerator 
pedal of an automobile, for example. 

[0019] Although an exemplary embodiment of the invention has been 
described above by way of example only, it will be understood by those 
skilled in the field that modifications may be made to the disclosed 
embodiment without departing from the scope of the invention, which is 
defined by the appended claims, 

I CLAIM: 
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